Organic radical batteries are a new type of rechargeable battery that utilizes the reversible redox reaction of stable radical compounds in an aprotic electrolyte. In particular, lithium batteries with a nitroxyl radical cathode have potential as high-power density rechargeable batteries.
In this paper, we describe the performance of lithium batteries with poly (2,2,6,6-tetramethylpiperidine-4-yl-1-oxy methacrylate) (PTMA) (Fig. 1) , a stable nitroxyl radical polymer, as the cathode active material.
A composite cathode-making process using a PTMA solution is given below. PTMA particles are added to N-methylpyrrolidone and dissolved completely. Then, carbon nanofiber materials are added to the PTMA solution and mixed well. To make a thinner film on the carbon materials, an excess amount of carbon material is added to the solution. The weight ratio of the PTMA to the carbon material is thus set at one to two respectively. After adding carbon materials, the solution is spread on aluminum foil using a doctor blade method. After drying, the fabrication of a PTMA-carbon composite electrode with high power property is completed. The thickness of the electrode is around 50 m. SEM observations showed that the PTMA film covered well the carbon nanofiber material (Fig. 2) . As a result of this process, dispersion of the active material is greatly improved and a rapid charge/high-power output composite electrode is achieved.
Using the PTMA-carbon nanofiber composite cathode made from a PTMA solution as described above, a Li/PTMA cell was fabricated. EC/DEC mixed electrolyte containing 1M-LiPF 6 , was used in the battery. The initial specific capacity of PTMA was found to be 100 mAh/g. Figure 3 shows an example of the rate dependence of the discharge curves between 1 and 50 C. These measurements were taken at 20 o C with the upper voltage limit set at 4.0 V, and the lower one at 3.0 V. All charging occurred at a rate of 1 C. It can be clearly seen that the rate dependence of the discharge curves was significantly improved using the cathode produced by the new method (PTMA solution). Almost no degradation was observed up to a discharge rate of 50 C. 
